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Introduction
The global prevalence of premenstrual syndrome (PMS) varies from 75 to 85%, and it is defined by a variety of physical, behavioral, and emotional symptoms that occur during the luteal phase of the menstrual cycle.
1 These symptoms occur in a cyclical form and disappear within a few days after the menses. Premenstrual syndrome can negatively affect the daily activities of women who are of reproductive age.
2
Some of the physical symptoms are breast enlargement and sensitivity, edema, weight gain, headache, and fatigue. In addition, anxiety, irritability, emotional lability, and changes in appetite and sleep are features of the mood swings.
2,3
There is no consensus regarding the diagnostic criteria for PMS because of the subjectivity of many symptoms, the use of self-reports, and the interference of psychological components as well as the lack of specific tests that confirm its diagnosis.
1 Thus, it has been suggested that the American College of Obstetricians and Gynecologists' criteria are used for diagnosis.
1,4
Mild PMS is characterized by up to three physical or emotional symptoms, which are sometimes not perceived by women as being PMS. The most severe form of PMS, premenstrual dysphoric disorder (PMDD), is characterized by more severe symptoms that are associated with psychological dominance and intense mood swings, which may exacerbate and/or weaken the existing symptoms.
1,4,5
The etiology of PMS is multifactorial, and it may be influenced by hormonal, genetic, environmental, and sociocultural factors. 4, 6 Other factors related to the menstrual cycle may contribute to the manifestation of PMS, such as the age of menarche, menstrual flow, and other menstruation disturbances. Besides these, PMS may adversely affect physical and social activities and interfere with interpersonal relationships and work productivity, consequently influencing the quality of life.
6,7
Quality of life refers to an individual's perception of their position in life, in the context of the culture and social values in which they live, in addition to their goals, expectations, standards, and concerns.
7 Quality of life can also be identified as synonymous with happiness, personal satisfaction, the conditions of life, and lifestyle.
8,9
Approximately 50 to 80% of women of reproductive age have some symptoms of PMS, and around 3 to 8% will experience an extreme mood swing, which interferes with their lifestyle and may be severe enough to decrease their self-esteem, as well as affect their attendance at school and work.
2,10
Due to the multidimensional aspect of the quality of life, as well as the high prevalence of PMS and the multiplicity of the diagnostic criteria, it is important to study the repercussions that PMS can have on the social and academic life of young women. Therefore, the present study aimed to identify the effect of PMS on the quality of life of university students in the northeast of Brazil.
Methods
A cross-sectional study was conducted between August 2016 and July 2017 that involved students from the medical, nursing, physiotherapy, psychology, pharmacy, and nutritional courses at a university in Recife City, Brazil. All students over 18 years old with regular menses were invited to participate in this study by personal contact. Of the 730 eligible students, 81 were excluded because they reported having a previous psychiatric disorder or because they did not provide sufficient information about the diagnosis of PMS. We administered selfreported questionnaires about sociodemographic, gynecological, and lifestyle variables, and the diagnostic criteria of PMS and PMDD to 649 students. We defined mild PMS as the presence of at least one of the following symptoms: depressive mood, anxiety, affective lability, irritability, decreased interest in daily activities, lethargy, change in appetite, sleep disturbance, feeling out of control, or physical symptoms, such as tenderness/swelling of the breasts, joint or muscle pain, and weight gain. 1, 4 Both the physical symptoms and mood changes
should have been present in at least three cycles, have disappeared after menstruation, and have been associated with significant personal suffering. To have a diagnosis of PMS, the women should not have had any psychiatric disorders.
1,4
For the PMDD diagnosis, the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders' (DSM-5) criteria were used. 5 The DSM-5 defines PMMD as the presence of at least five of the emotional, mood, behavioral, and physical symptoms as described above, with one of them necessarily being of emotional origin, and the symptoms occurring in the majority of menstrual cycles. Quality of life was evaluated using the short form of the World Health Organization Quality of Life (WHOQOL-BREF) questionnaire (the validated version in Brazil).
11 This questionnaire consists of 26 questions. The first two questions (questions 1 and 2) about the global quality of life relate to the self-perception of life and satisfaction with personal health. The remaining 24 questions are distributed among facets of four structural domains: physical, mental, social relationships, and environmental. Responses are graded from 1 to 5 and adjusted for each domain. 11 The domains and facets are described in ►Chart 1.
We compared the means of the quality of life scores between two groups of students: those who did have or did not have mild PMS or PMDD, and those who had mild PMS or had PMDD. We considered all four structural domains and the first two questions in the analyses. The Stata v.12 program (StataCorp LP, College Station, TX, USA) was used. Analysis of variance (ANOVA) was used to compare and test the equality of the means between the groups. Pairwise comparisons were performed using the Tukey method. In both tests, we used the significance level of 5% (p < 0.05).
The study was approved by the Research Ethics Committee of the Faculdade Pernambucana de Saúde (CAAE number: 58825516.8.0000.5569). All the participants signed an informed consent form.
Results
Of the 649 students, 151 (23.3%) had mild PMS and 173 (26.6%) had PMDD. Most women were between 18 and 24 years old (540; 83.2%), lived in the city of Recife (510; 78.6%), reported having no partner (598; 92.1%), were unemployed (548; 84.4%), and lived with their parents (500; 77%), as shown in ►Table 1.
The women had their menarche between 8 and 12 years old (414; 63.8%), and 396 of them (61%) were sexually active. Almost half of them (292; 45%) reported not using any contraceptive method, 242 (37.3%) used hormonal methods, and 467 (71.9%) had regular menses (►Table 2).
We observed that 431 (66.4%) of the subjects reported consuming alcoholic beverages, and 363 (55.9%) stated that they practiced some physical activity two or more times per week (►Table 3).
When we analyzed the quality of life, there was a statistically significant difference in the physical and mental domains between the students who did not have PMS and those who had mild PMS or PMDD (p < 0.001). We also observed a statistically significant difference between students without PMS and those with mild PMS in the social relationships (p ¼ 0.010) and environmental domains (p ¼ 0.009). In Question 1 of the questionnaire, we observed a statistically significant difference between those who did not have PMS and those who had PMDD (p ¼ 0.005), but this difference was not observed for Question 2 (►Table 4).
Discussion
The population of this study was young university students, between 18 and 24 years old, who lived with their parents and were unemployed, which is similar to other studies conducted in Brazil. 7, 12, 13 About half of the women were sexually active and used some kind of contraceptive method, mainly the combined oral contraceptive (COC that the use of the COC may be associated with worsening depression in women predisposed to this condition. The consumption of chocolate, caffeine, and alcohol has been related to PMDD 14 and, in this study, more than half of the students reported consuming alcohol. Sahin et al 8 demonstrated that the PMS prevalence among university students in Turkey was significantly higher among the consumers of coffee, chocolate, and fatty and salty foods; however, we do not have scientific evidence regarding the role of these nutrients in the etiopathogenesis of the syndrome.
16
Half of the students reported performing physical activity two or more times a week, which is similar to the data found in a study with Polish adolescents, 17 but, in the Polish study, there was no positive association between physical activity and PMS symptoms. 17 In addition, the Sahin et al 8 study in Turkey found an even greater frequency of PMS in women who practiced physical activity regularly, which suggests that the physical activity would not have been sufficient to produce beneficial effects on PMS. Despite this, the practice of regular exercise (at least 30 minutes a day on most days of the week) has been widely recommended for reducing PMS symptoms.
4,18,19
The prevalence of all forms of PMS (mild PMS and PMDD) in our study was 49.9%, which is similar to other studies conducted with university students in Taiwan and Iranian medical students (94.6%). 22 These differences may occur due to the diagnostic criteria used to define PMS, as well as the use of these criteria in population groups with different demographic, sociocultural, and lifestyle characteristics.
20,21,23
Similarly, the diagnosis of PMDD may vary according to the population studied in terms of whether it has been evaluated for other possible differential diagnoses, such as depressive and anxiety disorders, irritable bowel syndrome, and thyroid diseases, which can be similar to PMDD. 4 Halbreich et al 2 suggest that the prevalence of clinicallyrelevant PMS/PMDD is higher than the widely-cited estimates. In our study, 26.6% of the students had PMDD, according to the DSM-5 criteria. 5 This percentage is higher than in other studies in which the prevalence varied from 5.9 to 14.2%. 3, 13, 21, 24 However, in medical students in Nigeria, 25 the prevalence of PMDD was 36.1%, which is higher than in our study. The reason for this high rate might be associated with a tendency to amplify the recall of symptoms' severity and frequency by these students. 23, 25 It is also known that there are many symptoms produced by psychological illnesses that may confound the symptoms of PMDD, among which premenstrual exacerbation of some underlying psychiatric disorders as referred by Issa et al.
25
Overall, the students with PMS had a lower quality of life score in all domains compared to those who did not have the syndrome, which is similar to other studies. 7, 8, 21, 22, 24 This could be due to the fact that the symptoms of PMS are very diverse and can affect several aspects of a woman's life. Both the physical and emotional symptoms can limit daily life activities and decrease the perception of quality of life, which may have been reflected in the questions about the selfperception of quality of life.
The physical domain showed a statistically significant difference between women who did not have PMS and those who had some form of the syndrome, which is in agreement with the literature in which it is reported that women's daily life activities are associated with PMS symptoms, such as pain, discomfort, and fatigue, 7, 24 and increases in school absenteeism.
26
Regarding the mental domain, which includes self-esteem, body image, spirituality, and negative feelings, 11 a statistically significant difference was observed between the women without PMS and those with both forms: that is, mild PMS and PMDD. Our findings are similar to those of other studies. 7, 21, 24, 27 The interaction of the central nervous system with cyclical hormonal changes is a destabilizing factor in women with PMS. 28 Veras et al 28 also verified that the majority of women with PMS develop depressive symptoms that interfere with their interpersonal relationships.
As for the domain of social relationships, there was a difference between women without PMS and those with mild PMS, which is in line with the findings of Muramatsu et al, 12 who found that irritability and relational conflicts are reported the most by women with PMS. Women with PMS seem to have a greater tendency to seek isolation, distancing themselves from family and marital support.
12
There was also a difference between those with and without PMS in the environmental domain, which is similar to the studies performed in Turkey 29 and in Iran, 21 which associated the presence of PMS to lower quality of life scores in the environmental domain. A study conducted in Brazil emphasized that the "health and social care" facet was the most significant within the environmental domain, which reflects the users' dissatisfaction regarding the availability and quality of the health services offered to them.
7
Our findings have some limitations because the population of this study was students from health-related areas, which does not represent the population of women in general.
As this was a cross sectional study based on retrospective symptoms recall, there could have had problems with recall bias and the data could differ from data collected prospectively that evaluate each cycle for at least 2 or 3 months according to criteria statements 4, 30 In addition, the students were not assessed for other possible differential diagnoses and this could lead to overdiagnosis of the condition. However, the higher prevalence of PMS among university students in health-related courses and its effect on their quality of life suggest the necessity to implement educational practices that inform women about the syndrome since, once informed, women will be more likely to seek treatment, thereby reducing the incidence of the syndrome and its negative influence on quality of life.
Conclusion
Mild PMS and PMDD are prevalent among university students in health-related courses, and the syndrome can affect the students' self-assessment in all the domains of quality of life. 
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